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ARTICLE INFO ABSTRACT

Keywords: Objective: This study aimed to evaluate the knowledge, attitudes, and practices (KAP) regarding nutritional
Gastrointestinal cancer management among patients with gastrointestinal cancer.
Knowledge

Methods: A descriptive cross-sectional study was conducted from December 2023 to May 2024 across hospitals in
o Jiangsu, Henan, Shanghai, and Tianjin, China. Participants completed questionnaires that collected demographic
Nutritional management N ..
Cross-sectional study data and assessed their KAP toward nutritional management.
China Results: A total of 1239 valid questionnaires were analyzed. Among the participants, 769 (62.1%) were male, and
452 (36.5%) had been diagnosed with gastrointestinal cancer for less than six months. The proportion of par-
ticipants demonstrating adequate knowledge, positive attitudes, and proactive practices were 1018 (82.1%), 328
(26.4%), and 403 (32.5%), respectively. Multivariate logistic regression identified several factors independently
associated with proactive practices, including adequate knowledge, lack of insurance, a gastrointestinal tumor
duration of 2-3 years or more, no doubts about nutritional management, absence of nutritional screening, and
having others as primary caregivers. Structural equation modeling revealed direct effects of knowledge on both
attitude (§ = 0.308, P < 0.001) and practice (§ = 0.475, P < 0.001), as well as of attitude on practice (f = 0.286,
P < 0.001). Additionally, knowledge indirectly influenced practice through attitude (# = 0.088, P < 0.001).
Conclusions: While most gastrointestinal cancer patients demonstrated adequate knowledge regarding nutritional
management, their attitudes were predominantly negative, and their practices were largely inactive. These
findings highlight a critical need for targeted educational interventions to bridge knowledge gaps and encourage
more active engagement with nutritional guidelines.

Attitudes and practices

Introduction malignancies of the colorectum, small intestine, stomach, liver, esoph-
agus, and pancreas—as both a determinant of patient outcomes and a

Nutritional management refers to the comprehensive approach of critical support mechanism.? These cancers were responsible for

assessing, planning, and implementing dietary interventions tailored to
support patients’ health outcomes.! Nutrition plays a dual role in the
management of gastrointestinal cancers—a collective term referring to
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approximately 3.5 million deaths globally in 2020, with 5.0 million new
cases reported during the same period.> Among them, gastric carcinoma
(GC) stands as the fourth most prevalent malignancy worldwide and the
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second deadliest cancer.*® Similarly, colorectal cancer (CRC) ranks as
the fourth leading cause of cancer death, accounting for claiming nearly
900,000 lives annually.”

Patients with gastrointestinal cancers often exhibit weight loss and
signs of malnutrition at the time of hospital admission, due to impaired
nutrient digestion and absorption.? Surgical intervention, the primary
therapeutic strategy for these cancers, frequently disrupts the gastro-
intestinal anatomy and physiological function, leading to further
nutritional challenges and gastrointestinal symptoms.®? The severity of
malnutrition in these patients is strongly associated with poorer prog-
noses, increased postoperative complications, and higher morbidity
and mortality rates, as well as prolonged hospital stays.'’ Thus,
meticulous nutritional management is essential for improving prog-
nosis, quality of life, and treatment tolerance in this oncological patient
population. In the nursing context, the focus of nutritional management
include conducting nutritional screenings, educating patients about
balanced diets, and monitoring dietary intake to support recovery.
Nurses play a vital role in the nutritional management of patients.'! For
patients with gastrointestinal cancer, nurses' responsibilities extend to
managing complex nutritional needs resulting from impaired digestion
and absorption, as well as postoperative complications affecting
nutritional intake.

The Knowledge, Attitudes, and Practices (KAP) survey serves as an
essential diagnostic tool in health literacy research. It examines a group's
understanding, beliefs, and behaviors towards specific health-related
topics, based on the premise that enhanced knowledge positively in-
fluences attitudes, which in turn shape behaviors.'>1°

There is currently a lack of robust evidence to determine the optimal
method for nutritional support before upper gastrointestinal cancer
resection.!” Malnutrition affects approximately 40%-80% of cancer pa-
tients,'® and two-thirds of them consume less than 25 keal per kilogram
of body weight per day. This caloric intake is insufficient to meet even
their basic metabolic needs, let alone the increased demands of anabolic
processes associated with recovery.'® In the context of gastrointestinal
cancer, assessing patients' knowledge about nutritional management,
their attitudes towards it, and their actual practices is pivotal for
enhancing nutritional interventions and improving treatment outcomes.

Despite the well-recognized importance of nutritional management in
treating gastrointestinal cancer, numerous challenges remain in clinical
practice. Many patients have not received professional dietary advice and
express a keen interest in learning more about nutrition. They often feel
uncertain about how to implement nutritional recommendations and
would appreciate guidance from healthcare professionals.’’ Conse-
quently, there is a compelling need to delve deeply into the knowledge,
attitudes, and practices of these patients concerning nutritional man-
agement to tailor and enhance intervention programs.

Currently, systematic research on the KAP concerning nutritional
management in gastrointestinal cancer patients is lacking. Filling this gap
is crucial for developing effective and personalized nutritional strategies.
Thus, this study aims to evaluate the KAP toward nutritional manage-
ment among patients with gastrointestinal cancer.

Methods
Study design and participants

This cross-sectional study was conducted from December 2023 to
May 2024 across hospitals in Jiangsu, Henan, Shanghai, and Tianjin.
Participants included patients diagnosed with gastrointestinal cancer.
This study was approved by the Ethic Committee of Jiangsu Cancer
Hospital (Approval No. 2022KE-KUAI058), and all participants provided
written informed consent. The research team in the leading hospital was
comprised of department heads, head nurses, charge nurses, graduate
students, surveyors, and statisticians. The lead institution coordinated
the research efforts, while partner institutions assigned head nurses and
surveyors, who underwent standardized training and assessment by the
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project leader before initiating data collection. The graduate students and
statisticians cross-checked the data weekly for completeness, and the
researchers maintained close communication with the head nurses to
address any challenges during data collection. Regular discussions were
held with department heads to assess patients' nutritional status. For
patients with moderate to severe malnutrition, emergency protocols
were activated, where charge nurses conducted comprehensive evalua-
tions, identified influencing factors, and communicated findings to
department heads, who referred patients to the appropriate medical
teams for treatment.

Inclusion criteria: (1) Pathologically confirmed diagnosis of gastro-
intestinal cancer (Oesophageal tumor, Gastric tumor, Hepatic tumor,
Pancreatic tumor, Colon tumor, Rectal tumor, etc.); (2) Individuals aged
18 years or older; (3) Patients who have undergone treatment modalities
such as surgery, pharmacotherapy, or radiotherapy; (4) Provision of
informed consent by patients and their families. Exclusion criteria: (1)
Cognitive impairments that hinder communication; (2) Presence of se-
vere organic diseases, such as cardiovascular disease, liver, or renal
failure, that would preclude participation in the study.

Questionnaire introduction

The questionnaire design was informed by several authoritative
sources including the “Chinese Guidelines for Nutritional Therapy in Patients
with Malignant Tumors (2022)," and the “Expert Consensus on Nutritional
Management During the Rehabilitation Period of Cancer Patients (2022
Edition)." Additional guidelines from international bodies such as ASPEN
(www.nutritioncare.org) and ESPEN (www.espen.org) were also refer-
enced. Initial drafts underwent revisions based on feedback from a panel
of 12 experts in oncology, nursing, nutrition, and nursing education. This
process led to a refinement of the questionnaire's content, thereby
enhancing its content validity. A pilot study involving 54 participants
was conducted to test the questionnaire, resulting in a high overall
Cronbach's a coefficient of 0.891, demonstrating strong internal consis-
tency. During the pilot study, participants were encouraged to ask
questions about any items they found confusing or unclear, and re-
searchers provided explanations as needed. After these clarifications, no
items were reported as confusing, confirming the face validity of the
study.

The results of confirmatory factor analysis demonstrated good model
fit, with the following indices: root mean square error of approximation
(RMSEA) = 0.089, standardized root mean square residual (SRMR) =
0.162, Tucker-Lewis index (TLI) = 0.758, and comparative fit index
(CFI) = 0.774, further supporting the validity of the questionnaire
(Supplementary Fig. S1).

In the knowledge dimension, six items were removed based on the
expert panel's suggestions to ensure clarity and relevance. These included
statements about dietary nutrition white papers, protein intake, weight
management during recovery, the importance of exercise in maintaining
muscle function, diet and exercise during the rehabilitation period, and
standard BMI ranges for adults in China. In the practice dimension, items
regarding conflicting information about diet and nutrition were removed
to streamline the focus. New items were added to enhance the assessment
of adherence to professional nutritional management advice and
awareness of nutrition-related symptoms.

The final questionnaire, presented in Chinese, includes four sections:
demographic information, knowledge, attitudes, and practices (Supple-
mentary file 1). The knowledge section consists of 14 questions with a
scoring range from 0 (not understood) to 2 (well-understood), totaling up
to 28 points. The attitude section employs a five-point Likert scale from
very positive (5 points) to very negative (1 point), encompassing 8
questions with scores ranging from 8 to 40 points. The practice section
included 9 questions, scored from strongly agree (5 points) to strongly
disagree (1 point), with total possible scores between 9 and 45 points. A
score of 70% or higher of the maximum possible score was defined as
indicative of good knowledge, positive attitude, and proactive practice.’!
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Questionnaire distribution and quality control

The study employed a convenience sampling method to select pa-
tients with gastrointestinal tumors and was conducted via the Ques-
tionnaire Star platform (https://www.wjx.cn/), involving patients from
10 tertiary hospitals across Shanghai, Henan, Jiangsu, and Anhui prov-
inces, including five top-tier oncology specialty hospitals and five general
hospitals with oncology departments. The principal investigator coordi-
nated with hospital heads and administrators to ensure understanding of
the study's objectives and protocol, and uniform training was provided
for research assistants survey administrators. All research assistants un-
derwent standardized online training to ensure they understood the
study objectives and protocols, and to address any questions they had.
Research assistants explained the purpose of the survey and the content
of the questionnaire to participants. After ensuring participants fully
understood the information, research assistants distributed a two-
dimensional code to access the electronic questionnaire. Participants
scanned the a two-dimensional code using WeChat to complete the sur-
vey. Designated liaison officers were appointed to monitor the quality of
data collection. Each IP address was allowed only one submission, and all
questions were mandatory. The project team conducted thorough checks
on the completed questionnaires to identify and discard any that
exhibited logical inconsistencies, unusually quick completion times, or
patterns indicative of non-genuine responses. Research assistants were
available to clarify and resolve any issues participants encountered while
answering the questions.

Sample size calculation

To determine the required sample size for a cross-sectional study,
the following formula of cross-sectional study is used:** n = [Z% x P x
(1 - P)] / E% Where n is the required sample size, Z is the Z-value
corresponding to the desired confidence level (for a 95% confidence
level, Z = 1.96), P is the estimated proportion of the population
(commonly assumed to be 0.5 when unknown), E is the margin of error
(typically set at 0.05). For a 95% confidence level, with P = 0.5 and E
= 0.05, the formula calculates as: n = [1.962 x 0.5 x (1-0.5)1 / 0.052
= 384.16. The minimal sample size was 480 which includes an extra
20% to allow for subjects lost.

Statistical analysis

Statistical analysis was conducted using R 4.3.2 and Stata 18.0 (Stata
Corporation, College Station, TX, USA). The reliability of the KAP scale
was evaluated using Cronbach's alpha coefficient. In addition, the con-
tent validity and face validity were assessed, while confirmatory factor
analysis was used to examine construct validity. Continuous variables
were described using median (25th percentile, 75th percentile), and
between-group comparisons were performed using Wilcox-
on-Mann-Whitney tests or Kruskal-Wallis analysis of variance. Cate-
gorical variables were presented as n (%). Univariate and multivariate
logistic regression were performed to explore the risk factors associated
with good knowledge, positive attitudes, and positive practices. Uni-
variate variables with P < 0.1 were enrolled in multivariate regression.
Based on the KAP theoretical framework, a structural equation model
(SEM) was applied to examine whether attitudes mediate the relation-
ship between knowledge and practice, and to calculate and compare the
indirect and direct effects. Model fit was evaluated using RMSEA, in-
cremental fit index (IFI), TLI, and CFI. Two-sided P < 0.05 were
considered statistically significant in this study.

Results
The initial sample comprised 1373 participants. Exclusions were

made as follows: (1) four cases were excluded due to lack of informed
consent; (2) 77 cases were excluded for response times under 120
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seconds; (3) 43 cases were excluded where all responses in the knowl-
edge section were marked as “don't know”; and (4) 10 cases were
excluded due to anomalous entries in the age field. Consequently, the
final dataset consisted of 1239 valid cases. Demographically, out of 1239
participants, 641 (51.7%) were aged 35-64 years, 769 (62.1%) were
male, 524 (42.3%) reported a monthly per capita household income
between 2001 and 5000 Yuan, and 452 (36.5%) had been diagnosed with
a gastrointestinal tumor for less than six months. Additionally, 572
(46.2%) expressed concerns about nutritional management, and 756
(61.0%) were primarily cared for by their spouse. The median scores for
knowledge, attitudes, and practices were 13.00 [9.00, 17.00], 31.00
[27.00, 34.00], and 34.00 [30.00, 38.00], respectively (Table 1).

Key knowledge gaps included familiarity with the “Dietary Guidelines
for Chinese Residents (2022)" (73.9% unfamiliar), the relationship be-
tween nutritional status and tumor treatment tolerance (37.4% unfa-
miliar), and the need for regular nutritional screening (29.2%
unfamiliar). Notably, 32.4% believed that the absence of weight loss
implied no malnutrition, and 15% thought skipping meals could starve
tumor cells. In practice, 15.4% did not undergo regular nutritional
screening, and 11.9% did not consult official guidelines on nutritional
management. For further details, refer to Supplementary Tables S1-3.

The top 70% of scores across knowledge, attitude, and practice di-
mensions were used to establish cut-off values, below which were 1018
(82.2%), 328 (26.5%), and 403 (32.5%) participants, respectively
(Table 2).

Multivariate logistic regression showed that high school/technical
secondary school education (OR = 1.935, 95% CI: [1.164, 3.218], P =
0.011), junior college education or above (OR = 2.258, 95% CI: [1.319,
3.864], P = 0.003), with monthly per capita household income of more
than 2000 Yuan (OR > 1, P < 0.05), have some doubts about nutritional
management (OR = 2.237, 95% CI: [1.103, 4.538], P = 0.026), no doubts
about nutritional management (OR = 5.379, 95% CI: [2.694, 10.741], P
< 0.001), without nutritional screening (OR = 3.872, 95% CI: [2.790,
5.372], P < 0.001), with children as primary caregiver (OR = 1.748, 95%
CI: [1.194, 2.561], P = 0.004), and no use of nutrition tube (OR = 0.355,
95% CI: [0.138, 0.912], P = 0.031) were independently associated with
knowledge (Table 3).

Knowledge (OR =1.035, 95% CI: [1.012, 1.058], P = 0.003), married
(OR = 2.404, 95% CI: [1.184, 4.882], P = 0.015), divorced/widowed
(OR = 4.314, 95% CI: [1.551, 11.998], P = 0.005), living in urban (OR =
1.483, 95% CI: [1.065, 2.067], P = 0.020), with monthly per capita
household income of 5001-10000 Yuan (OR = 0.625, 95% CI: [0.402,
0.970], P = 0.036), with monthly per capita household income of more
than 20000 Yuan (OR = 0.517, 95% CI: [0.273, 0.978], P = 0.042), have
commercial health insurance (OR = 0.059, 95% CI: [0.011, 0.302], P =
0.001), no insurance (OR = 0.154, 95% CI: [0.083, 0.285], P < 0.001),
have rectal tumor (OR = 1.552, 95% CI: [1.005, 2.396], P = 0.047), with
family history of tumors (OR = 1.638, 95% CI: [1.117, 2.402], P =
0.012), have some doubts about nutritional management (OR = 1.833,
95% CI: [1.251, 2.685], P = 0.002), and no doubts about nutritional
management (OR = 2.353, 95% CIL: [1.559, 3.551], P < 0.001) were
independently associated with attitude (Table 4).

Knowledge (OR = 1.089, 95% CI: [1.063, 1.116], P < 0.001), no
insurance (OR = 2.556, 95% CI: [1.244, 5.255], P = 0.011), 2-3 years of
gastrointestinal tumor duration (OR = 0.529, 95% CI: [0.332, 0.844], P
= 0.008), 3 years of gastrointestinal tumor duration or more (OR =
0.626, 95% CI: [0.408, 0.961], P = 0.032), no doubts about nutritional
management (OR = 1.539, 95% CI: [1.015, 2.334], P = 0.042), without
nutritional screening (OR = 4.288, 95% CI: [2.921, 6.295], P < 0.001),
and with others as primary caregiver (OR = 0.492, 95% CIL: [0.291,
0.832], P = 0.008) were independently associated with practice
(Table 5).

The SEM analysis revealed significant direct effects of knowledge on
both attitude (# = 0.304, P < 0.001) and practice (f = 0.287, P < 0.001),
as well as a significant direct effect of attitude on practice (f = 0.247, P <
0.001). Knowledge also indirectly influenced practice through attitude
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Table 1
Baseline characteristics and KAP scores.
Characteristics n (%) Knowledge, Median P Attitude, Median Practice, Median P
[25%, 75%)] [25%, 75%] [25%, 75%]
1239 (100.0) 13.00 [9.00, 17.00] 31.00 [27.00, 34.00] 34.00 [30.00, 38.00]
Age, years 0.080 0.318 0.099
<35 61 (4.9) 14.00 [12.00, 19.00] 31.00 [24.00, 34.00] 35.00 [31.00, 37.00]
35-64 641 (51.7) 13.00 [9.00, 16.00] 31.00 [27.00, 34.00] 35.00 [30.00, 38.00]
65-79 480 (38.7) 13.00 [9.00, 17.00] 32.00 [27.00, 34.00] 34.00 [29.00, 38.00]
> 80 57 (4.6) 13.00 [9.00, 15.00] 30.00 [25.00, 33.00] 33.00 [28.00, 36.00]
Sex 0.515 0.722 0.398
Male 769 (62.1) 13.00 [9.00, 16.00] 31.00 [27.00, 34.00] 34.00 [30.00, 38.00]
Female 470 (37.9) 13.00 [9.00, 17.00] 31.00 [27.00, 34.00] 35.00 [30.00, 39.00]
Marital status 0.136 0.402 0.707
Single 43 (3.5) 14.00 [12.50, 18.00] 30.00 [24.00, 34.00] 36.00 [31.00, 40.50]
Married 1135 (91.6) 13.00 [9.00, 16.50] 31.00 [27.00, 34.00] 34.00 [30.00, 38.00]
Divorced/Widowed 61 (4.9) 13.00 [9.00, 17.00] 32.00 [29.00, 34.00] 34.00 [29.00, 37.00]
Residence 0.001 0.004 0.250
Rural 591 (47.7) 12.00 [8.00, 15.00] 31.00 [26.00, 34.00] 34.00 [29.00, 38.00]
Urban 532 (42.9) 13.00 [10.00, 17.00] 32.00 [28.00, 34.00] 35.00 [31.00, 38.00]
Suburban 116 (9.4) 14.00 [9.00, 20.00] 32.00 [29.00, 34.00] 34.00 [28.00, 39.25]
Education < 0.001 0.001 0.009
Primary school or below 354 (28.6) 12.00 [7.00, 15.00] 31.00 [27.00, 34.00] 33.00 [28.00, 37.00]
Middle school 394 (31.8) 13.00 [9.00, 16.00] 30.00 [26.00, 34.00] 34.00 [30.00, 38.00]
High school/Technical secondary school 262 (21.1) 13.00 [9.00, 18.00] 32.00 [28.00, 34.00] 34.00 [31.00, 38.00]
Junior college or above 229 (18.5) 14.00 [11.00, 20.00] 32.00 [29.00, 35.00] 36.00 [31.00, 39.00]
Family members with healthcare 0.117 0.723 0.001
professionals
Yes 162 (13.1) 13.00 [10.00, 17.00] 31.00 [26.00, 34.00] 36.00 [32.00, 41.00]
No 1077 (86.9) 13.00 [9.00, 17.00] 31.00 [27.00, 34.00] 34.00 [30.00, 38.00]
Monthly per capita household income, < 0.001 0.421 0.117
yuan
< 2000 260 (21.0) 12.00 [7.00, 14.00] 31.00 [28.00, 34.00] 34.00 [29.00, 38.00]
2001-5000 524 (42.3) 13.00 [9.00, 17.00] 32.00 [27.00, 34.00] 34.00 [29.00, 37.00]
5001-10,000 308 (24.9) 13.00 [11.00, 18.00] 31.00 [25.00, 34.00] 35.00 [31.00, 38.25]
10,001-20,000 76 (6.1) 13.00 [10.00, 16.50] 32.00 [29.00, 34.00] 35.00 [30.00, 39.00]
> 20,000 71 (5.7) 15.00 [11.00, 24.00] 31.00 [27.00, 34.00] 35.00 [30.00, 39.00]
Type of health insurance < 0.001 0.001 0.003
Social health insurance only 1120 (90.4) 13.00 [9.00, 16.00] 31.00 [28.00, 34.00] 34.00 [30.00, 38.00]
Commercial health insurance 9(0.7) 14.00 [12.00, 14.00] 24.00 [24.00, 25.00] 36.00 [27.00, 36.00]
Both social and commercial health 55 (4.4) 17.00 [12.00, 25.00] 33.00 [28.00, 35.00] 37.00 [32.50, 43.00]
insurance
No insurance 55 (4.4) 13.00 [10.50, 13.50] 24.00 [24.00, 30.00] 36.00 [33.00, 36.00]
Duration since gastrointestinal tumor 0.002 0.804 0.053
diagnosis
< 6 months 452 (36.5) 12.00 [8.00, 15.25] 31.00 [27.00, 34.00] 34.00 [30.00, 38.25]
6-12 months 292 (23.6) 13.00 [9.00, 17.00] 32.00 [27.00, 34.00] 35.00 [31.00, 39.00]
1-2 years 220 (17.8) 13.00 [10.00, 17.00] 31.00 [27.00, 34.00] 34.50 [30.00, 39.00]
2-3 years 120 (9.7) 13.00 [10.00, 16.50] 31.00 [26.00, 34.00] 33.00 [28.00, 37.00]
> 3 years 155 (12.5) 13.00 [10.50, 17.50] 31.00 [28.00, 34.00] 34.00 [28.00, 37.00]
Type of gastrointestinal tumor 0.405 0.175 0.558
diagnosed
Oesophageal tumor 200 (16.1) 13.00 [9.00, 17.00] 30.00 [26.00, 33.00] 35.50 [29.00, 38.00]
Gastric tumor 293 (23.6) 13.00 [10.00, 17.00] 31.00 [27.00, 34.00] 35.00 [31.00, 39.00]
Hepatic tumor 65 (5.2) 13.00 [5.00, 16.00] 30.00 [27.00, 34.00] 33.00 [29.00, 41.00]
Pancreatic tumor 64 (5.2) 13.00 [8.75, 15.00] 31.50 [26.75, 34.00] 33.00 [27.75, 39.00]
Colon tumor 239 (19.3) 13.00 [9.00, 16.00] 32.00 [27.00, 34.00] 35.00 [31.00, 37.00]
Rectal tumor 305 (24.6) 13.00 [8.00, 17.00] 32.00 [28.00, 34.00] 34.00 [29.00, 38.00]
Other 73 (5.9) 13.00 [10.00, 16.00] 31.00 [28.00, 34.00] 35.00 [30.00, 39.00]
Family history of tumors 0.945 0.121 0.408
Yes 234 (18.9) 13.00 [9.00, 15.00] 32.00 [29.00, 34.00] 34.00 [29.00, 38.00]
No 1005 (81.1) 13.00 [9.00, 17.00] 31.00 [27.00, 34.00] 34.00 [30.00, 38.00]
Doubts about nutritional management < 0.001 0.001 < 0.001
Yes, many doubts 170 (13.7) 11.00 [7.00, 13.00] 30.00 [25.00, 32.00] 33.00 [27.00, 36.00]
Yes, some doubts 572 (46.2) 13.00 [9.00, 15.00] 31.00 [27.00, 34.00] 33.50 [29.00, 36.00]
No doubts 497 (40.1) 14.00 [10.00, 21.00] 32.00 [29.00, 35.00] 36.00 [32.00, 41.00]
Nutritional screening < 0.001 0.302 < 0.001
Yes 343 (27.7) 14.00 [11.50, 24.00] 32.00 [27.00, 35.00] 39.00 [35.00, 45.00]
No 896 (72.3) 12.00 [8.00, 15.00] 31.00 [27.00, 34.00] 33.00 [28.00, 36.00]
Primary caregiver 0.611 0.272 0.010
Spouse 756 (61.0) 13.00 [9.00, 16.00] 31.00 [27.00, 34.00] 34.00 [30.00, 38.00]
Parents 83 (6.7) 14.00 [9.00, 19.00] 32.00 [28.00, 34.00] 36.00 [32.00, 40.50]
Children 322 (26.0) 13.00 [9.00, 18.00] 31.00 [27.00, 34.00] 35.00 [29.00, 39.00]
Other 78 (6.3) 13.00 [9.00, 15.00] 30.00 [25.00, 33.00] 33.00 [27.00, 36.00]
Stoma 0.706 0.983 0.877
Yes 225 (18.2) 13.00 [9.00, 17.00] 32.00 [27.00, 34.00] 34.00 [29.00, 39.00]
No 1014 (81.8) 13.00 [9.00, 16.00] 31.00 [27.00, 34.00] 34.50 [30.00, 38.00]

(continued on next page)
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Characteristics n (%) Knowledge, Median

[25%, 75%]

P Attitude, Median P

Practice, Median P

[25%, 75%] [25%, 75%]

Currently using a nutrition tube
Yes 68 (5.5)
No 1171 (94.5)

12.00 [7.75, 15.00]
13.00 [9.00, 17.00]

0.186 0.078 0.145
30.00 [25.75, 34.00] 36.00 [31.00, 39.00]
31.00 [27.00, 34.00] 34.00 [30.00, 38.00]

P-values represent the significance of differences in KAP scores across demographic variables. A P-value < 0.05 indicates statistical significance.
KAP, Knowledge, Attitude, and Practice; Asum, Sum of attitudes; Psum, Sum of practices; SEM, Structural Equation Modeling.

Table 2

KAP cut-off values and distribution.
KAP cut-off values n (%)
Knowledge
Ksum > 20 221 (17.8)
Ksum <19 1018 (82.2)
Attitude
Asum > 28 911 (73.5)
Asum < 27 328 (26.5)
Practice
Psum > 32 836 (67.5)
Psum < 31 403 (32.5)

KAP, Knowledge, Attitude, and Practice.

(indirect effect: p = 0.075, P < 0.001). Several additional factors were
found to influence these variables. Education positively impacted
knowledge (# = 0.107, P < 0.001) and indirectly affected both attitude
and practice. Monthly per capita household income was positively
associated with knowledge (# = 0.146, P < 0.001), attitude (§ = 0.044, P
< 0.001), and practice (f = 0.053, P < 0.001). Doubts about nutritional
management positively influenced both knowledge (f = 0.220, P <

Table 3
Analysis of factors influencing good knowledge.

0.001) and practice, directly and indirectly through attitude. In contrast,
nutritional screening showed a significant negative association with
knowledge (f = —0.245, P < 0.001) and a strong negative effect on
practice (Supplementary Table S4 and Fig. 1). The model fit indices
suggest that the SEM model provides a good fit for the observed data
(Supplementary Table S5).

Discussion

The study demonstrates that patients with gastrointestinal cancer
generally exhibit inadequate knowledge but maintain positive attitudes
towards nutritional management, though their practices remain subop-
timal. It is imperative that clinical programs not only strengthen educa-
tional interventions to improve knowledge but also implement
supportive strategies that actively encourage effective nutritional prac-
tices among these patients.

A key finding from both multivariate logistic regression and is the
prominent influence of knowledge in influencing both attitudes and
practices, a relationship supported by previous literature indicating that
higher knowledge levels about disease and treatment can lead to more

Univariate analysis

Multivariate analysis

OR (95% CI) P OR (95% CI) P
Age, years
<35
35-64 0.696 (0.379, 1.351) 0.259
65-79 0.764 (0.413, 1.496) 0.410
>80 0.548 (0.202, 1.401) 0.218
Sex
Male
Female 1.076 (0.797, 1.448) 0.628
Marital status
Single
Married 0.823 (0.405, 1.850) 0.611
Divorced/Widowed 0.654 (0.233, 1.834) 0.414
Residence
Rural
Urban 1.481 (1.084, 2.029) 0.014 0.989 (0.673, 1.455) 0.956
Suburban 2.077 (1.278, 3.313) 0.003 1.642 (0.956, 2.822) 0.073
Education
Primary school or below
Middle school 1.366 (0.906, 2.077) 0.139 1.365 (0.855, 2.179) 0.192
High school/Technical secondary school 1.872 (1.215, 2.899) 0.005 1.935 (1.164,3.218) 0.011
Junior college or above 2.390 (1.552, 3.704) < 0.001 2.258 (1.319, 3.864) 0.003
Family members with healthcare professionals
Yes
No 1.054 (0.678, 1.594) 0.808
Monthly per capita household income, yuan
< 2000
2001-5000 1.582 (1.014, 2.534) 0.049 1.771 (1.070, 2.933) 0.026
5001-10,000 2.260 (1.416, 3.690) 0.001 2.268 (1.302, 3.948) 0.004
10,001-20,000 2.387 (1.208, 4.619) 0.011 2.133 (1.003, 4.533) 0.049
> 20,000 4.787 (2.569, 8.952) < 0.001 4.572 (2.279, 9.168) < 0.001
Type of health insurance
Social health insurance only
Commercial health insurance 0.604 (0.033, 3.320) 0.636 0.486 (0.050, 4.727) 0.534
Both social and commercial health insurance 3.222 (1.816, 5.616) < 0.001 1.576 (0.834, 2.978) 0.161

(continued on next page)
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Table 3 (continued)
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Univariate analysis

Multivariate analysis

OR (95% CI) P OR (95% CI) P
No insurance 0.592 (0.225, 1.297) 0.233 0.741 (0.289, 1.898) 0.532
Duration since gastrointestinal tumor diagnosis
< 6 months
6-12 months 1.219 (0.831, 1.782) 0.308
1-2 years 1.050 (0.679, 1.602) 0.825
2-3 years 1.192 (0.698, 1.975) 0.506
> 3 years 1.108 (0.678, 1.771) 0.674
Type of gastrointestinal tumor diagnosed
Oesophageal tumor
Gastric tumor 1.189 (0.752, 1.903) 0.465
Hepatic tumor 1.179 (0.564, 2.350) 0.650
Pancreatic tumor 0.771 (0.331, 1.645) 0.522
Colon tumor 0.891 (0.539, 1.478) 0.654
Rectal tumor 0.992 (0.622, 1.596) 0.972
Other 1.119 (0.548, 2.187) 0.749
Family history of tumors
Yes
No 0.744 (0.493, 1.093) 0.143
Doubts about nutritional management
Yes, many doubts
Yes, some doubts 2.268 (1.195, 4.774) 0.019 2.237 (1.103, 4.538) 0.026
No doubts 6.275 (3.376, 13.025) < 0.001 5.379 (2.694, 10.741) < 0.001
Nutritional screening
Yes
No 4.339 (3.205, 5.888) < 0.001 3.872 (2.790, 5.372) < 0.001
Primary caregiver
Spouse
Parents 1.439 (0.804, 2.464) 0.200 1.452 (0.782, 2.698) 0.238
Children 1.497 (1.077, 2.069) 0.015 1.748 (1.194, 2.561) 0.004
Other 0.678 (0.308, 1.327) 0.291 0.667 (0.307, 1.450) 0.307
Stoma
Yes
No 0.888 (0.596, 1.294) 0.547
Currently using a nutrition tube
Yes
No 0.430 (0.165, 0.930) 0.052 0.355 (0.138, 0.912) 0.031
Hypertension
No
Yes 0.982 (0.715, 1.360) 0.911
Diabetes
No
Yes 1.109 (0.737, 1.718) 0.631

P-values represent the statistical significance of each variable's influence on knowledge in the univariate and multivariate analyses. P < 0.05 indicates statistical sig-

nificance.

OR, Odds Ratio; CI, Confidence Interval; KAP, Knowledge, Attitude, and Practice; SEM, Structural Equation Modeling.

positive attitudes and improved health practices among patients.?*>* The
SEM results underscore that knowledge directly enhances practices and
attitudes, while also exerting a significant indirect effect on practices via
attitudes. While the findings indicate a strong influence of knowledge on
both attitudes and practices, the observed weaker association between
attitude and practice may be due to additional unmeasured factors that
influence behavior beyond attitudes alone. This discrepancy suggests
that although patients may recognize the importance of nutritional
management (reflected in positive attitudes), actual behavior change
may require external support mechanisms, such as consistent guidance
from healthcare professionals and reinforced behavioral interventions.
Future studies utilizing longitudinal designs could provide a clearer un-
derstanding of these causal pathways, particularly how shifts in knowl-
edge and attitudes may or may not directly translate into sustained
practical engagement with nutritional management.

Residence emerged as a significant variable, with urban residents
demonstrating better knowledge and more positive attitudes compared
to rural and suburban counterparts. This aligns with previous findings,
which reported that urban patients often have better access to healthcare
resources, which could explain the higher knowledge and better attitudes
observed.?>?° The significance of residence was evident in both the
analysis of differences across KAP dimensions and the regression models,

indicating a persistent urban-rural divide in health education outcomes.

The SEM analysis confirmed education's role in improving knowledge
(p = 0.107, P < 0.001) and indirectly strengthening attitudes and prac-
tices. Similarly, higher monthly income and health insurance access were
found to significantly boost knowledge and, in turn, positively influence
attitudes and practices.?”-?® This reinforces the view that education and
socioeconomic status enable individuals to better understand and utilize
health information, enhancing engagement with nutritional management
guidelines. However, the impact on practices remains partially depen-
dent on guidance from healthcare professionals.

Income levels and health insurance status also played notable roles.
Patients with higher incomes or health insurance coverage demonstrated
better knowledge and attitudes. This could be due to the greater acces-
sibility to healthcare services and resources, including nutritional coun-
seling, which often comes with better financial stability or coverage.?*%°
The significant relationship between these socioeconomic factors and
KAP highlights the potential barriers faced by lower-income and unin-
sured patients in accessing effective nutritional management. Further-
more, SEM results show that nutritional screening had a direct negative
effect on knowledge and a substantial indirect negative effect on prac-
tices. Additionally, doubts about nutritional management negatively
impacted both attitudes and practices, highlighting the importance of
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Table 4

Analysis of factors influencing positive attitude.
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Univariate analysis

Multivariate analysis

OR (95% CI) P OR (95% CI) P
Knowledge 1.042 (1.021, 1.062) 0.003 1.035 (1.012, 1.058) 0.003
Age, years
<35
35-64 1.179 (0.647, 2.068) 0.577
65-79 1.215 (0.661, 2.154) 0.516
> 80 0.837 (0.382, 1.827) 0.655
Sex
Male
Female 0.923 (0.713, 1.197) 0.544
Marital status
Single
Married 1.812(0.953, 3.359) 0.063 2.404 (1.184, 4.882) 0.015
Divorced/Widowed 3.335 (1.360, 8.559) 0.010 4.314 (1.551, 11.998) 0.005
Residence
Rural
Urban 1.453 (1.114, 1.899) 0.006 1.483 (1.065, 2.067) 0.020
Suburban 1.785 (1.113, 2.970) 0.020 1.465 (0.868, 2.473) 0.152
Education
Primary school or below
Middle school 0.935 (0.682, 1.281) 0.678 0.889 (0.630, 1.255) 0.504
High school/Technical secondary school 1.393 (0.965, 2.024) 0.079 1.239 (0.809, 1.898) 0.325
Junior college or above 1.526 (1.035, 2.274) 0.035 1.387 (0.854, 2.254) 0.187
Family members with healthcare professionals
Yes
No 0.895 (0.623, 1.302) 0.552
Monthly per capita household income, yuan
< 2000
2001-5000 0.911 (0.642, 1.284) 0.599 0.844 (0.579, 1.231) 0.379
5001-10,000 0.692 (0.475, 1.002) 0.053 0.625 (0.402, 0.970) 0.036
10,001-20,000 1.174 (0.643, 2.241) 0.612 0.816 (0.410, 1.623) 0.561
> 20,000 0.799 (0.447, 1.465) 0.455 0.517 (0.273, 0.978) 0.042
Type of health insurance
Social health insurance only
Commercial health insurance 0.092 (0.014, 0.384) 0.003 0.059 (0.011, 0.302) 0.001
Both social and commercial health insurance 1.289 (0.681, 2.658) 0.460 0.890 (0.437, 1.815) 0.749
No insurance 0.157 (0.086, 0.276) < 0.001 0.154 (0.083, 0.285) < 0.001
Duration since gastrointestinal tumor diagnosis
< 6 months
6-12 months 0.958 (0.687, 1.341) 0.802
1-2 years 0.890 (0.622, 1.282) 0.528
2-3 years 0.883 (0.568, 1.398) 0.589
> 3 years 1.114 (0.733, 1.720) 0.619
Type of gastrointestinal tumor diagnosed
Oesophageal tumor
Gastric tumor 1.406 (0.948, 2.085) 0.090 1.425 (0.929, 2.185) 0.105
Hepatic tumor 1.193 (0.655, 2.233) 0.572 1.454 (0.756, 2.796) 0.262
Pancreatic tumor 1.362 (0.737, 2.606) 0.335 1.332 (0.688, 2.581) 0.396
Colon tumor 1.406 (0.931, 2.128) 0.106 1.239 (0.789, 1.945) 0.352
Rectal tumor 1.623 (1.091, 2.415) 0.017 1.552 (1.005, 2.396) 0.047
Other 1.623 (0.889, 3.077) 0.125 1.638 (0.846, 3.169) 0.143
Family history of tumors
Yes
No 1.758 (1.240, 2.542) 0.002 1.638 (1.117, 2.402) 0.012
Doubts about nutritional management
Yes, many doubts
Yes, some doubts 1.744 (1.219, 2.488) 0.002 1.833 (1.251, 2.685) 0.002
No doubts 2.782 (1.906, 4.058) < 0.001 2.353 (1.559, 3.551) < 0.001
Nutritional screening
Yes
No 0.996 (0.753, 1.324) 0.977
Primary caregiver
Spouse
Parents 1.195 (0.712, 2.096) 0.515
Children 1.005 (0.749, 1.357) 0.972
Other 0.670 (0.412, 1.111) 0.112
Stoma
Yes
No 1.016 (0.735, 1.419) 0.925
Currently using a nutrition tube
Yes
No 0.643 (0.388, 1.090) 0.092 1.003 (0.567, 1.775) 0.992

(continued on next page)
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Table 4 (continued)
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Univariate analysis

Multivariate analysis

OR (95% CI) P OR (95% CI) P
Hypertension
No
Yes 0.941 (0.708, 1.243) 0.671
Diabetes
No
Yes 1.179 (0.827, 1.662) 0.354

P-values indicate the statistical significance of each variable's impact on a positive attitude in both univariate and multivariate analyses. P < 0.05 is considered sta-

tistically significant.

OR, Odds Ratio; CI, Confidence Interval; KAP, Knowledge, Attitude, and Practice; SEM, Structural Equation Modeling.

Table 5

Analysis of factors influencing positive practice.

Univariate analysis

Multivariate analysis

OR (95% CI) P OR (95% CI) P
Knowledge 1.109 (1.085, 1.133) < 0.001 1.089 (1.063, 1.116) < 0.001
Attitude 1.025 (0.998, 1.053) 0.068 0.990 (0.958, 1.023) 0.551
Age, years
<35
35-64 1.265 (0.715, 2.181) 0.406
65-79 0.940 (0.529, 1.630) 0.829
> 80 0.835 (0.393, 1.771) 0.638
Sex
Male
Female 1.132 (0.885, 1.450) 0.325
Marital status
Single
Married 0.900 (0.449, 1.708) 0.754
Divorced/Widowed 0.825 (0.351, 1.896) 0.654
Residence
Rural
Urban 1.378 (1.071, 1.775) 0.013 1.186 (0.868, 1.620) 0.284
Suburban 1.008 (0.668, 1.539) 0.969 0.856 (0.535, 1.369) 0.516
Education
Primary school or below
Middle school 1.493 (1.106, 2.019) 0.009 1.352 (0.957, 1.909) 0.087
High school/Technical secondary school 1.722 (1.225, 2.433) 0.002 1.406 (0.933, 2.119) 0.103
Junior college or above 1.786 (1.251, 2.568) 0.002 1.409 (0.899, 2.208) 0.135
Family members with healthcare professionals
Yes
No 1.610 (1.109, 2.384) 0.014 1.307 (0.856, 1.994) 0.215
Monthly per capita household income, yuan
<2000
2001-5000 0.875 (0.636, 1.197) 0.405
5001-10,000 1.193 (0.833, 1.709) 0.335
10,001-20,000 1.100 (0.638, 1.940) 0.737
> 20,000 0.996 (0.573, 1.768) 0.989
Type of health insurance
Social health insurance only
Commercial health insurance 0.632 (0.166, 2.565) 0.495 0.377 (0.085, 1.665) 0.198
Both social and commercial health insurance 1.811 (0.974, 3.629) 0.074 0.995 (0.480, 2.064) 0.990
No insurance 2.022 (1.070, 4.159) 0.040 2.556 (1.244, 5.255) 0.011
Duration since gastrointestinal tumor diagnosis
< 6 months
6-12 months 1.193 (0.865, 1.654) 0.285 1.073 (0.751, 1.534) 0.698
1-2 years 0.922 (0.655, 1.304) 0.645 0.898 (0.611, 1.322) 0.586
2-3 years 0.687 (0.454, 1.045) 0.077 0.529 (0.332, 0.844) 0.008
> 3 years 0.745 (0.511, 1.093) 0.130 0.626 (0.408, 0.961) 0.032
Type of gastrointestinal tumor diagnosed
Oesophageal tumor
Gastric tumor 1.261 (0.856, 1.855) 0.240
Hepatic tumor 0.773 (0.436, 1.384) 0.380
Pancreatic tumor 0.984 (0.548, 1.801) 0.956
Colon tumor 1.350 (0.899, 2.032) 0.149
Rectal tumor 0.913 (0.627, 1.326) 0.635
Other 0.931 (0.534, 1.647) 0.804
Family history of tumors
Yes
No 0.870 (0.646, 1.177) 0.362
Doubts about nutritional management
Yes, many doubts
Yes, some doubts 1.180 (0.830, 1.671) 0.354 1.014 (0.687, 1.497) 0.944

(continued on next page)



X. Zhi et al.

Table 5 (continued)

Asia-Pacific Journal of Oncology Nursing 12 (2025) 100688

Univariate analysis

Multivariate analysis

OR (95% CI) P OR (95% CI) P
No doubts 2.199 (1.520, 3.177) < 0.001 1.539 (1.015, 2.334) 0.042
Nutritional screening
Yes
No 5.711 (4.009, 8.355) < 0.001 4.288 (2.921, 6.295) < 0.001
Primary caregiver
Spouse
Parents 1.501 (0.903, 2.598) 0.130 1.301 (0.736, 2.297) 0.365
Children 1.013 (0.768, 1.343) 0.926 1.010 (0.731, 1.397) 0.950
Other 0.556 (0.348, 0.893) 0.015 0.492 (0.291, 0.832) 0.008
Stoma
Yes
No 0.911 (0.673, 1.240) 0.548
Currently using a nutrition tube
Yes
No 1.361 (0.798, 2.424) 0.275
Hypertension
No
Yes 0.974 (0.747, 1.265) 0.844
Diabetes
No
Yes 0.946 (0.670, 1.322) 0.748

P-values in the table indicate the statistical significance of each variable's association with positive practice in both univariate and multivariate analyses. P < 0.05 is

considered statistically significant.

OR, Odds Ratio; CI, Confidence Interval; KAP, Knowledge, Attitude, and Practice; SEM, Structural Equation Modeling.

addressing patient uncertainties through targeted educational in-
terventions. These findings reinforce the need for clear communication
and educational support to reduce skepticism and promote adherence to
recommended nutritional practices. Addressing these doubts through
patient education and clear communication may therefore improve both
attitudes and practices.

In older population, the influence of residential area and health in-
surance on nutritional management knowledge presents different inter-
play. While urban residence generally offers better access to healthcare
resources, this advantage appears diminished in older adults, likely due

to factors such as reduced mobility and the uniformity of information
sources, which level the playing field across different living environ-
ments. Similarly, the benefits of comprehensive health insurance are less
pronounced in this age group, potentially due to universal coverage
provided by governmental health programs, which minimizes the addi-
tional benefits of private insurance.>%%!

Moreover, in the knowledge dimension, a significant portion of re-
spondents are not familiar with critical guidelines and implications of
nutrition in cancer treatment, such as the “Dietary Guidelines for Chinese
Residents (2022)." Similarly, in the attitudes dimension, there are
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concerning levels of neutrality and disagreement on crucial nutritional
beliefs, such as the effectiveness of dietary adjustments on tumor pro-
gression. In practices, a substantial number of patients are not adhering
to recommended nutritional screenings and consultations, which are
vital for effective management of their condition. These findings un-
derscore the need for more in-depth educational strategies that target
both healthcare professionals and patients. Effective knowledge
dissemination can enhance understanding of the importance of nutrition
in cancer care, addressing gaps such as unfamiliarity with guidelines and
misconceptions about the role of diet in disease progression. To address
these gaps, targeted and specific interventions are necessary. For
instance, increasing awareness of the “Dietary Guidelines for Chinese
Residents (2022)" through structured educational campaigns could be
highly impactful. Tailored educational initiatives that address specific
knowledge gaps identified in the survey, such as the importance of
following dietary guidelines and understanding the nutritional implica-
tions of cancer treatments, are essential for improving patient adherence.
Programs could include workshops or online courses that are accessible
to patients of varying ages and educational backgrounds, supported by
literature suggesting that tailored education improves patient out-
comes.>>* Incorporating these into routine care protocols could
improve the standard of nutritional management among gastrointestinal
cancer patients. Offering personalized nutritional counseling sessions
that account for each patient's specific health status, treatment stage, and
personal dietary preferences can be highly beneficial. This approach is
supported by research demonstrating the effectiveness of counseling in
enhancing nutritional practices.34’35 Moreover, expanding access to
nutritional counseling services within oncology clinics ensures that pa-
tients receive guidance tailored to their specific needs, which can posi-
tively affect both treatment tolerance and overall quality of life.
Additionally, advocating for policies that mandate nutritional assess-
ments as an integral component of cancer care protocols ensures that all
patients receive baseline nutritional screenings and necessary
follow-ups.>°

Implications for nursing practice and research

The findings of this study suggest a need for integrating structured
nutritional education and counseling into routine oncology nursing. The
knowledge gaps identified, particularly regarding key guidelines such as
the “Dietary Guidelines for Chinese Residents (2022)" and the role of
nutrition in cancer treatment, indicate areas where targeted in-
terventions may be beneficial. Addressing specific misconceptions—such
as the belief that weight loss alone signals malnutrition or that skipping
meals could impact tumor cells—could improve patient adherence to
nutritional guidelines. The low rates of regular nutritional screening and
professional consultation further highlight the importance of ensuring
healthcare providers routinely assess and discuss nutritional manage-
ment with patients. Nurses should provide patient-centered nutritional
education, integrate screening and counseling into routine care, and
advocate for personalized dietary plans tailored to patients' needs.
Collaboration with dietitians and oncologists can enhance multidisci-
plinary care. Future research should evaluate nurse-led interventions,
assess the impact of counseling on patient outcomes, and explore barriers
to long-term adherence. Comparative studies across urban and rural
settings can address disparities, while digital health tools like mobile
apps or telehealth platforms may improve engagement and adherence,
ultimately enhancing care for gastrointestinal cancer patients. Future
research could focus on longitudinal studies to examine how improved
nutritional knowledge impacts patient outcomes and treatment tolerance
over time.

Limitations

This study has several limitations that warrant consideration. First, its
cross-sectional design restricts the ability to infer causality between the
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observed knowledge, attitudes, and practices and the outcomes in
nutritional management among patients. Second, the sample is
geographically limited to hospitals in Jiangsu, Henan, Shanghai, and
Tianjin, which may not fully represent the diverse demographic and
socioeconomic backgrounds of gastrointestinal cancer patients across
China. Besides, the study utilized a self-developed nutritional manage-
ment assessment scale that has not been validated against a standardized
tool. This absence of a benchmark may affect the credibility and gener-
alizability of the results. Moreover, the absence of tumor staging and
anxiety or depression assessments may overlook important factors
influencing participants” KAP. Lastly, the reliance on self-reported data
may introduce response bias, as participants might have provided so-
cially desirable answers or may not have accurately recalled their dietary
habits and nutritional management practices.

Conclusions

In conclusion, this study reveals that patients with gastrointestinal
cancer exhibit significant gaps in knowledge, generally positive attitudes,
and suboptimal practices regarding nutritional management. These
findings highlight the urgent need for targeted educational programs
tailored to enhance patient knowledge and actively promote beneficial
nutritional practices. Hospitals and healthcare providers should priori-
tize the integration of comprehensive nutritional education and support
services within oncology care protocols, particularly for those with lower
educational and income levels, to improve patient outcomes.
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